Effect of aging on regulation of brain stem circulation during hypotension.
This study was designed to determine age related changes in autoregulatory responses of the brain stem circulation in vivo. In anesthetized adult (4 to 6 months, n = 8) and aged (24 to 26 months, n = 7) Sprague-Dawley rats, local CBF to the brain stem was determined with laser-Doppler flowmetry and diameters of the basilar artery and its branches were measured through an open cranial window during stepwise hemorrhagic hypotension. In aged rats, the lower limit of CBF autoregulation shifted upward to 60 to 75 mm Hg from 30 to 45 mm Hg in adult rats. Dilator responses of the basilar artery (baseline diameter: 254 +/- 15 microns), large branch (109 +/- 23 microns), and small branch (44 +/- 10 microns) to hypotension were much smaller in aged rats than in adult rats. The maximum change in diameter of the basilar artery during profound hypotension was significantly smaller in aged rats (11 +/- 8%) than that in adult ones (23 +/- 12%, P < 0.05); that of the large branch was 12 +/- 8% versus 33 +/- 17% (P < 0.005); and that of the small branch was 17 +/- 7% versus 40 +/- 13% (P < 0.0005), suggesting greater attenuation of the responses in the smaller vessels. Thus, this study provides direct evidence that aging diminishes the compensatory dilatation of brain stem arterioles and arteries during hypotension and modifies the autoregulatory plateau of CBF, which seems to increase the risk of the brain stem ischemia during hypotensive conditions.